OPA1, the disease gene for autosomal dominant optic atrophy, is specifically expressed in ganglion cells and intrinsic neurons of the retina.
Autosomal dominant optic atrophy is a hereditary disorder characterized by progressive loss of vision and caused by mutations in a dynamin-related gene, OPA1, which translates into a protein with a mitochondrial leader sequence. In this study the OPA1 gene and its protein were localized in the rat and mouse retina, and its rat orthologue, rOpa1, was identified. The rOpa1 cDNA was isolated by using reverse transcribed cDNA from total RNA obtained from a rat retinal ganglion cell line. The spatial and temporal expression patterns of OPA1 and its gene product were investigated by RNA in situ hybridization and immunohistochemistry in mouse and rat retinas. To characterize further the OPA1-positive neurons, retinal ganglion cells were retrogradely labeled by an immunogold fluorescent tracer or double labeled with OPA1 and choline acetyltransferase or calbindin antibodies. Protein sequence alignment revealed a 96% identity between rat and human OPA1 mRNA. OPA1 expression was found as early as postnatal day 3 in the developing rodent retina. In the mature retina, the OPA1 gene and its protein were found not only in retinal ganglion cells, but also in starburst amacrine cells and horizontal cells, both of which are involved in lateral signal processing within the retina. However, OPA1 was absent from mitochondria rich nerve fibers and photoreceptor indicating a specific role for OPA1 in signal processing rather than in the requirement of mitochondrial energy supply in the retina. The data suggest an important and specific function of the OPA1 protein, not only in the optic nerve forming ganglion cells but also in the intrinsic signal processing of the inner retina.